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(67)  For managing multiple tariff switches for an ad-
vice of charge service during the usage of a service as-
sociated with a current communication established by a
communication device (CD) within a telecommunications
network (TN), a server included within the telecommuni-
cations network generates a reply, after reception of a
request (CCR) coming from a network element capable
of generating charging events while monitoring the com-
munication’s use of the network’s resources, said request
comprising an amount of requested service units corre-
sponding to a time interval (TI) and comprising a query
for advice of charge service, the reply (CCA) containing
an advice of charge information indicating at least one
tariff switch associated with a time period (TP), the
number of tariff switches corresponding to the number
of time periods encompassed by the time interval (Tl),
and sends the reply (CCA) to the network element..
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Description
FIELD OF THE INVENTION

[0001] The present invention pertains to the manage-
ment of changes in conditions for delivering a service
associated with a current communication established by
a user terminal and, more specifically, the management
of changes in conditions for delivering a service that
cause a change in billing conditions for delivering the
service. More specifically, the present invention pertains
to the management of multiple tariff switches.

BACKGROUND

[0002] The document 3GPP TS32.299 defines a Ro
interface for real-time charging between a Charging Trig-
ger Function (CTF) module and an Online Charging Sys-
tem (OCS) module.

[0003] Trigger and re-authorization functions define
events thatthe CTF module must monitor while delivering
a service. Whenever such an event takes place-for ex-
ample, a change of location or a change in quality of
service-the CTF module must trigger a reauthorization
for the OCS module in order to adapt the service’s charg-
ing.

[0004] The OCS module monitors the delivery of a
service by means of a Diameter session, during which
charging is performed by reserving units. If, during the
delivery of a service, a change takes place that may in-
fluence rates, the CTF module must produce a message
to reserve new units with updated conditions.

[0005] The document 3GPP TS32.280 defines a
mechanism to include an estimation of tariff information
for the requested service within an advice of charge mes-
sage. This estimation can be presented to the user in
real-time.

[0006] Currently, there is no solution to provide tariff
information in case of multiple tariffs rating for an advice
of charge type of request.

SUMMARY

[0007] Thissummaryisprovided to introduce concepts
related to the present inventive subject matter. This sum-
mary is not intended to identify essential features of the
claimed subject matter nor is it intended for use in deter-
mining or limiting the scope of the claimed subject matter.
[0008] In accordance with one embodiment, a method
is provided for managing multiple tariff switches for an
advice of charge service during the usage of a service
associated with a current communication established by
a communication device within a telecommunications
network, comprising the following steps in a server in-
cluded within the telecommunications network:

after reception of a request coming from a network
element capable of generating charging events while

10

15

20

25

30

35

40

45

50

55

monitoring the communication’s use of the network’s
resources, said request comprising an amount of re-
quested service units corresponding to a time inter-
val and comprising a query for advice of charge serv-
ice, generating a reply containing an advice of
charge information indicating at least one tariff switch
associated with a time period, the number of tariff
switches corresponding to the number of time peri-
ods encompassed by the time interval, and sending
the reply to the network element.

[0009] Advantageously, the invention offers an addi-
tional feature to the telecommunication network, allowing
multiple tariffs information delivery to a user terminal
when multiple tariff switches are detected by online or
offline charging system. In other words, a network ele-
ment such as a Credit Control Client is able to support
extracting information of multiple tariffs per tariff change
and sending information to user terminal and a server
such as a Credit Control Server is able to report multiple
tariff switches information/estimation to the network ele-
ment.

[0010] In an embodiment, the network element sends
areport to the communication device, the report contain-
ing the advice of charge information.

[0011] In an embodiment, the network element sends
an update request to the server, the update request con-
taining the units consumed during each time period.
[0012] Inan embodiment, the server rates units on dif-
ferenttariffs, according to the consumed units associated
with each time period.

[0013] Inanembodiment, the requestis a credit control
charging request.

[0014] In an embodiment, the request is a dedicated
advice of charge request.

[0015] In an embodiment, the request contains an At-
tribute-Value Pair (AVP) of AoC-Request-Type.

[0016] The invention relates also to a server for man-
aging multiple tariff switches for an advice of charge serv-
ice during the usage of a service associated with a current
communication established by a communication device
within a telecommunications network, the server com-
prising:

means for generating a reply, after reception of a
request coming from a network element capable of
generating charging events while monitoring the
communication’s use of the network’s resources,
said request comprising an amount of requested
service units corresponding to a time interval and
comprising a query for advice of charge service, the
reply containing an advice of charge information in-
dicating at least one tariff switch associated with a
time period, the number of tariff switches corre-
sponding to the number of time periods encom-
passed by the time interval, and

means for sending the reply to the network element.



3 EP 3 010 181 A1 4

[0017] The invention also pertains to computer pro-
grams capable of being implemented within a server, said
program comprising instructions which, when the pro-
gram is executed within said server, carry out steps ac-
cording to the inventive method.

[0018] The presentinvention and the benefits thereof
shall be better understood upon examining the descrip-
tion below, which makes reference to the attached fig-
ures, in which:

- FIG. 1 is a schematic block diagram of a communi-
cation system according to one embodiment of the
invention for multiple tariff switches management for
advice of charge service; and

- FIG. 2is an algorithm of a method for the manage-
ment of multiple tariff switches for advice of charge
service according to one embodiment of the inven-
tion.

[0019] With reference to FIG.1, a communication sys-
tem according to the invention comprises a telecommu-
nications network TN, a communication device CD, a
charging trigger module CTM and a charging control
module CCM.

[0020] In the remainder of the description, the term
module may designate a device, a software program, or
a combination of computer hardware and software, con-
figured to execute at least one particular task.

[0021] The telecommunication network TN may be a
wired or wireless network, or a combination of wired and
wireless networks.

[0022] The communication device CD is capable of es-
tablishing a communication within a telecommunications
network TN, for example with another user terminal. A
communication device CD may, for instance, be a land-
line or mobile telephone, an electronic telecommunica-
tion device or object that is personal to the user and which
may be a personal digital assistant (PDA) or a smart-
phone, capable of being connected to an access terminal
of a public wireless local area network (WLAN), or a wire-
less local area network that complies with one of the
802.1x standards, or a medium-range network using the
Worldwide Interoperability for Microwave Access
(WIMAX) protocol.

[0023] The charging trigger module CTM and the
charging control module CCM communicate with one
other over the telecommunications network TN, of the
Internet type. In one variant, the charging trigger module
CTM and the charging control module CCM communi-
cate with one other over a local area network or over
specialized lines through the network TN.

[0024] The charging trigger module CTM and the
charging control module CCM may respectively be im-
plemented in different servers, such as application serv-
ers.

[0025] A particular functionality of the charging trigger
module CTM is to ensure that the service is delivered
with the assistance of service units authorized by the
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charging control module CCM, which it regularly triggers
in order to do so.

[0026] A particular functionality of the charging control
module CCM is to determine an authorized number of
service units for delivering the service, and to transmit a
reply containing that authorized number of service units
to the charging trigger module CTM. To that end, the
module CCM may determine a rate associated with the
account or sub-account to be used to charge the service,
and may determine the authorized number of service
units based on the rate and on the number of service
units remaining in the account or sub-account.

[0027] Another particular functionality of the charging
control module CCM is to determine an estimation of tariff
information for a requested service and to send said es-
timation of tariff information back to the charging trigger
module CTM via an advice of charge message that can
be then presented to user in real-time.

[0028] Furthermore, whenever the charging control
module CCM receives a number of units that are actually
being used for the service, transmitted by the charging
trigger module CTM, the module CCM decrements the
corresponding account or sub-account.

[0029] According to one embodiment of the invention
that will be referred to throughout the remainder of the
description, the telecommunication network TNis a pack-
et network connected to an IP Multimedia Subsystem
(IMS) network.

[0030] Itis assumed that the user terminal is capable
of communicating through the telecommunications net-
work TN connected to the IMS network, for example with
another terminal, using communication compliant with
the Session Initiation Protocol (SIP). For example, the
communication corresponds to an exchange of multime-
dia flows regarding audio and/or video content, or instant
messages. The communication established by the user
terminal may also be a communication with a service
server, such as a web server or multimedia content serv-
er.

[0031] The user’s profile, containing the services to
which that user has subscribed, is saved in a Home Sub-
scriber Server (HSS) server that manages a database
particularly containing users’ identities, registration infor-
mation, access parameters, and information needed to
invoke the services that the users have subscribed to. In
one implementation, the HSS server interacts with other
entities of the IMS network using the Diameter protocol.
[0032] The control of a communication initiated by the
terminal is performed within the IMS network, particularly
by three Call State Control Function (CSCF) control en-
tities: the entities Proxy CSCF (P-CSCF), Interrogating
CSCEF (I-CSCF), and Serving-CSCF (S-CSCF).

[0033] The entity P-CSCEF is the first point of contact
in the IMS network, and its address is discovered by the
user terminal when a Packet Data Protocol (PDP) context
is activated to exchange SIP messages.

[0034] The entity -CSCF communicates with the entity
P-CSCF and with the HSS server to assign the entity S-
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CSCF to the user based on the user’s profile saved in
the HSS server.

[0035] The entity S-CSCF is in charge of controlling
the communication session established by the user ter-
minal and invoking the services to which the user is sub-
scribed.

[0036] The charging trigger module CTM queries the
charging control module CCM for units to be consumed
during the delivery of a service or for an advice of charge
service indicating an estimation of tariff information for a
requested service. The charging trigger module CTM and
the charging control module CCM communicate with one
another, for example, by means of the Diameter Ro pro-
tocol.

[0037] The charging control module CCM may be in-
cluded in an online charging system (OCS), which may
be a server located elsewhere in the IMS network.
[0038] The charging trigger module CTM may be in-
cluded in a network element, such as an application serv-
er or Gateway GPRS Support Node (GGSN) gateway.
For example, the charging trigger module CTM imple-
ments a Charging Trigger Function (CTF), whichis a cen-
tral point for collecting relevant information about charg-
ing events in the network and monitoring the communi-
cation’s use of network resources.

[0039] The network element, in which is included the
charging trigger module CTM, is capable of generating
charging events while monitoring the communication’s
use of network resources.

[0040] The charging control module CCM determines
the present price of a current communication based on
a set of parameters and the values of those parameters
associated with the price. The parameters are related to
the communication, and may partly correspond to context
data provided by the network or be based on context data
sets.

[0041] According to one embodiment, the charging
control module CCM is configured to rate requested units
with different tariff switches occurring respectively on dif-
ferent times. When the charging trigger module CTM re-
quests units, the charging control module CCM checks
if the lifetime of the requested units cover at least one of
the tariff switches.

[0042] The charging control module CCM is able to
inform the charging trigger module CTM of all possible
tariff switches (Tariff switch 1 on time T1, Tariff switch 2
on time T2 and so on) and rates the units on worst of the
possible tariff switches. The charging trigger module
CTM can then report the usage of units specifically dis-
tributed with regard to the different tariff switches.
[0043] Forexample, the charging control module CCM
has configured different tariff ratings according to differ-
ent tariff switches at times T1, T2 and T3:

- iftime <T1 — tariff A;

- if T1 <time < T2 — tariff B (tariff switch at time T1);
- if T2 <time < T3 — tariff C (tariff switch at time T3);
- iftime > T3 — tariff D (tariff switch at time T3).

10

15

20

25

30

35

40

45

50

55

[0044] Each tariff corresponds to a time period asso-
ciated with at least a tariff switch time.

[0045] WithreferencetoFIG.2,amethodformanaging
multiple tariff switches for advice of charge service ac-
cording to one embodiment of the invention comprises
steps S1 to S7 executed within the communication sys-
tem.

[0046] The method is described below with reference
to a telecommunication network TN connected to an IMS
network as an example.

[0047] In step S1, the communication device CD es-
tablishes a communication within the network TN, for ex-
ample with a media server. The terminal transmits a com-
munication session initiation message to the charging
trigger module CTM. This message is, for example, an
"INVITE" message, and particularly contains an identifier
of the type of communication requested by the user,
which corresponds, for example, to a session or a video
session. The charging trigger module CTM identifies the
user’s profile and the type of service related to the com-
munication. The module CTM transmits a Credit Control
Request (CCR) to the charging control module CCM to
request authorization to use the service related to the
communication established by the communication de-
vice CD. The request is sent at a given time Tx.

[0048] The request CCR particularly contains an iden-
tifier IdS of the service and a number of requested service
units (RSUs). The amount of requested service units cor-
respond to a time interval Tl. The service units may be
related to monetary units or telephone credit units. The
request CCR further comprises a query for advice of
charge service. To this end, the request CCR contains
an AVP (Attribute-Value Pair) AoC-Request-Type, for ex-
ample with values :

0 : AoC_NOT_REQUESTED,
1:AoC_FULL,

2 : AoC:_COST_ONLY,

3 : AoC_TARIFF_ONLY.

[0049] The request CCR can be a credit control charg-
ing request or a dedicated advice of charge request.
[0050] In step S2, the charging control module CCM
determines the communication’s initial price, based on a
set of parameter values related to the communication
and the type of service by means of the identifier 1dS.
The charging control module CCM verifies that the serv-
ice can be delivered based on the user’s account, mean-
ing if the account contains enough units to authorize the
delivery of the service.

[0051] The charging control module CCM checks if the
time interval Tl encompasses at least one time period
TP associated with a tariff switch and determines which
tariff switches and time periods TP are encompassed.
[0052] Ifthe time interval Tl encompasses at least one
time period, the charging control module CCM generates
areply CCA (Credit Control Answer) containing an advice
of charge AoC information indicating multiple instances
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of Tariff-Time-Change AVP (Attribute-Value Pair).
[0053] Forexample, the reply CCA contains the follow-
ing information:

"CCA
Service-Information
AoC-Information
AoC-Cost-Information
Accumulated-Cost
* Incremental-Cost
Currency-Code
Tariff-Information
Current-Tariff
Currency-Code
Scale-Factor
* Rate-Element
Tariff-Time-Change
// Time of Tariff switch at T1
Next-Tariff
Currency-Code
Scale-Factor
* Rate-Element
Tariff-Time-Change
// Time of Tariff switch at T2
Next-Tariff
Currency-Code
Scale-Factor
* Rate-Element
Tariff-Time-Change
// Time of Tariff switch at T3
Next-Tariff
Currency-Code
Scale-Factor
* Rate-Element
AoC-Subscription-Information

[0054] For instance, the ordering of Tariff-Time-
Change AVP is with regard to the tariff switches: the first
AVP occurrence gives time of Tariff switch at T1, the
second occurrence gives time of Tariff switch at T2 and
so on.

[0055] The Currency-Code is of type Unsigned32 and
contains a currency code that specifies in which currency
the values of AVPs containing monetary units were given.
[0056] The Scale-Factor is of type Grouped and holds
simple multiplication factor in the same format as Unit-
Value. It has the following ABNF grammar:

< AVP Header: 2059 >
{Value-Digits}

Scale-Factor:: =

[Exponent]

[0057] The Rate-Elementis of type Grouped and holds
simple rate element of one dimension. Possible dimen-
tions are the CC-Unit-Type. Example: CC-Unit-Type
AVP TIME, Unit-Value AVP 6 and Unit-Cost AVP 10 with
Exponent AVP 2 should read: 10 cents per 6 seconds
time. The currency is context dependent.

[0058] IF CC-Unit-Type AVP is MONEY, this is a fixed
fee and Unit-Value is ignored.
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[0059] It has the following ABNF grammar:
< AVP Header: 2058 >
{ CC-Unit-Type}
[Charge- Reason-Code]
[Unit-Value]
[Unit-Cost]
[Unit-Quota-Threshold]

Rate-Element =

[0060] In step S3, the charging control module CCM
transmits the reply CCA to the charging trigger module
CTM, the reply containing the identifier IdS of the service
and the different tariff switches respectively associated
with time periods TP.

[0061] Iftherequest CCR was a creditcontrol charging
request, the reply CCA contains also the number of grant-
ed service units (GSUs) that corresponds to a maximum
number of units that are debited over the course of the
communication. Once all the units have been debited,
the charging trigger module CTM must automatically
query the charging control module CCM again in order
to request a number of RSUs.

[0062] In step S4, the charging trigger module CTM
transmits the estimated tariff information to the commu-
nication device CD that can display the information for
the user. The user can then decide if the communication
can continue.

[0063] In step S5, if the user agrees on the estimated
tariff, the session continue and the charging trigger mod-
ule CTM monitors the consumption of the granted units.
An event is triggers the charging trigger module CTM to
generate an update request CCRu to report back to the
charging control module CCM.

[0064] For instance, the event can correspond to the
consumption of all the granted units are consumed or the
end of the communication established by the communi-
cation device CD.

[0065] Accordingto RFC 4006, an update requestcon-
tains credit-control information for an existing credit-con-
trol session and can be sent every time a credit-control
re-authorization is needed at the expiry of the allocated
quota or validity time.

[0066] In step S6, the charging trigger module CTM
sends the update request CCRu to the charging control
module CCM.

[0067] The update request CCRu contains the units
consumed during each time period, i.e. units consumed
before Tariff Switch at time T1, before Tariff Switch at
time T2 and so on. The charging trigger module CTM
sends an update request CCRu to the charging control
module CCM. The update request CCRu contains the
identifier IdS of the service and the units consumed that
can be called also Used Service Unit USU.

[0068] In step S7, the charging control module CCM
receives and analyses the update request CCRu and
rates units on different tariffs, according to the consumed
units associated with each time period TP.

[0069] The invention described here relates to a meth-
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od and a server for managing multiple tariff switches for
advice of charge service. According to one implementa-
tion of the invention, the steps of the invention are deter-
mined by the instructions of a computer program incor-
porated into the server. The program comprises program
instructions which, when said program is loaded and ex-
ecuted within the server, carry out the steps of the inven-
tive method.

[0070] Consequently, the invention also applies to a
computer program, particularly a computer program on
or within an information medium, suitable to implement
the invention. This program may use any programming
language, and be in the form of source code, object code,
or intermediate code between source code and object
code, such as in a partially compiled form, or in any other
form desirable for implementing the inventive method.

Claims

1. A method for managing multiple tariff switches for
an advice of charge service during the usage of a
service associated with a current communication es-
tablished by a communication device (CD) within a
telecommunications network (TN), comprising the
following steps in a server included within the tele-
communications network:

after reception of a request (CCR) coming from
a network element capable of generating charg-
ing events while monitoring the communica-
tion’s use of the network’s resources, said re-
quest comprising an amount of requested serv-
ice units corresponding to a time interval (TI)
and comprising a query for advice of charge
service, generating (S2) a reply (CCA) contain-
ing an advice of charge information indicating at
least one tariff switch associated with a time pe-
riod (TP), the number of tariff switches corre-
sponding to the number of time periods encom-
passed by the time interval (Tl), and sending
(S3) the reply (CCA) to the network element.

2. A method according to claim 1, whereby the network
element sends a report to the communication device
(CD), the report containing the advice of charge in-
formation.

3. A method according to claim 1 or 2, whereby the
network element sends an update request (CCRu)
to the server, the update request (CCRu) containing
the units consumed during each time period.

4. A method according to claim 3, whereby the server
rates units on different tariffs, according to the con-

sumed units associated with each time period (TP).

5. Amethod according to any of the claim 1 to 4, where-
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in the request (CCR) is a credit control charging re-
quest.

A method according to any of the claim 1 to 4, where-
in the request (CCR) is a dedicated advice of charge
request.

A method according to any of the claim 1 to 6, where-
intherequest (CCR) contains an Attribute-Value Pair
(AVP) of AoC-Request-Type.

A server for managing multiple tariff switches for an
advice of charge service during the usage of a serv-
ice associated with a current communication estab-
lished by a communication device (CD) within a tel-
ecommunications network (TN), the server compris-

ing:

means (CCM) for generating areply (CCA), after
reception of a request (CCR) coming from a net-
work element capable of generating charging
events while monitoring the communication’s
use of the network’s resources, said request
comprising an amount of requested service
units corresponding to a time interval (TI) and
comprising a query for advice of charge service,
the reply (CCA) containing an advice of charge
information indicating at least one tariff switch
associated with a time period (TP), the number
of tariff switches corresponding to the number
of time periods encompassed by the time inter-
val (Tl), and

means (CCM) for sending the reply (CCA) to the
network element.

A computer program capable of being implemented
within a server for managing multiple tariff switches
for an advice of charge service during the usage of
a service associated with a current communication
established by a communication device (CD) within
a telecommunications network (TN), said program
comprising instructions which, when the program is
loaded and executed within said server, carry out
the following steps:

after reception of a request (CCR) coming from
a network element capable of generating charg-
ing events while monitoring the communica-
tion’s use of the network’s resources, said re-
quest comprising an amount of requested serv-
ice units corresponding to a time interval (TI)
and comprising a query for advice of charge
service, generating (S2) a reply (CCA) contain-
ing an advice of charge information indicating at
least one tariff switch associated with a time pe-
riod (TP), the number of tariff switches corre-
sponding to the number of time periods encom-
passed by the time interval (Tl), and sending
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(S3) the reply (CCA) to the network element.
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